Hemichorea hemiballismus in a patient with hyperglycaemic hyperosmolar state, a reversible neurological outcome of metabolic disorder AH Abd-Samat and H Embong Hemichorea-hemiballismus (HCHB) is a spectrum of involuntary, non-rhythmic movement affecting one side of the body. Although rare, it has been reported as a presenting feature in hyperglycaemic hyperosmolar state (HHS) known in literature as C-H-BG (chorea, hyperglycaemia, basal ganglia) syndrome. We present a case in which the patient presented with 2-day history of right-sided hemichorea preceded by non-compliance to oral hypoglycaemic agent. Investigations revealed marked hyperosmolarity and hyperglycaemia, consistent with HHS. Computed tomography (CT) brain showed non-enhancing hyperdensities at the contralateral putaminal region. The choreiform improved after initiation of treatment for HHS. The hemichoreahemiballistic movement can be the presenting feature of HHS, diabetic ketoacidosis or uncontrolled diabetes and is completely reversible with timely management. Nevertheless, CT brain plays diagnostic role and important to rule other more sinister aetiologies. The diagnosis of C-H-BG syndrome should be considered in patients with abnormal movement and hyperglycaemia. The symptom can completely recover if the hyperglycaemia is treated accordingly. (Hong Kong j.emerg.med. 2017;24:93-95) 
Introduction
Hemichorea-hemiballismus (HCHB) is a rare manifestation of hyperglycaemic hyperosmolar state (HHS) that is characterised by involuntar y, continuous, irregular movement involving one side of the body that is caused by contralateral lesion in basal ganglia region. Numerous causes have been identified to cause HCHB syndrome, which include ischaemic or haemorrhagic stroke, neoplasm, Wilson's disease and thyrotoxicosis. 1 Chorea, hyperglycaemia, basal ganglia (C-H-BG) syndrome is a term used in literature for reported cases of HCHB among patients with uncontrolled diabetes. 2 Genetic factor may possibly contribute to the occurrence of this disease as higher incidence of C-H-BG syndrome are seen among elderly Asian females. 3 It can also be the first presentation of diabetes mellitus and is commonly reported among woman in postmenopausal age. 3 The possible pathogenesis of C-H-BG syndrome is yet to be fully understood. Nonetheless, impairment of cerebral autoregulation is among the proposed theories, in which hyperglycaemia may lead to hypoperfusion hence activation of anaerobic metabolism and eventually GABA and acetylcholine depletion in basal ganglia regions. 4 This subsequently leads to reduced inhibitory signal to the thalamus and eventually causing abnormally active movement of the limbs. This case report illustrates the importance of recognising hemichorea as a presentation of non-ketotic hyperglycaemia particularly HHS, as prompt management strategy including glycemic control and hydration leads to resolution of the symptoms.
Case report
We reported a case of 79-year-old South Asian Refugee Lady who presented to our emergency department with two-day history of persistent involuntary non repetitive movements of right upper and lower limbs associated with labile mental state. She was diagnosed with diabetes mellitus one year ago and had history of admission for poorly controlled diabetes. There was no preceding history of headache, fever nor limb weakness. Patient was otherwise conscious. Her vital signs at presentation were unremarkable. Physical examination findings were significant for right upper and lower limb hemiballismus and hemichorea like movement. No reduced muscle tone, strength or tremors were observed. All deep tendon reflexes were normal. All cranial nerves showed no significant findings. Investigation showed significantly raised capillary sugar of 33 mmol/L, raised serum osmolarity, 320 mOsm/kg with absence of urine ketone and no acidosis from the urine and venous blood gas respectively. The level of HbA1c was high, 16.2%. Other investigations were normal.
At that point of time, treatment was initiated for the hyperglycaemic hyperosmolar state. Other differential diagnosis in consideration included haemorrhagic or ischemic stroke, neoplasm, traumatic brain injury, or drug toxicity. Patient was subsequently sent for brain computed tomography (CT) which revealed non enhancing hyperdensity lesion at the contralateral putaminal region (Figure 1 ). This finding is classical and specific for hyperglycaemia induced hemichorea hemiballismus syndrome. In addition, there was no other evidence of intracranial pathology such as bleeding or hypodensities to suggest stroke.
Fluid therapy was commenced with crystalloid administration as well as intravenous insulin using the sliding scale. Capillary sugar was closely monitored while central venous pressure was used to facilitate fluid therapy via central catheter. She had an uneventful stay in the hospital. The hemichorea gradually subsided as the sugar normalised. She was discharged home after 4 days of stay in the ward with residual choreotic movement. Two weeks after discharge, patient had full recovery from the hemichorea hemiballismus with better sugar control on insulin injection.
Discussion
C-H-BG (chorea, hyperglycaemia, basal ganglia) syndrome is a well-recognised clinico-radiological syndrome that shows excellent prognosis with complete re s o l u t i o n o f s y m p t o m s a f t e r c o r re c t i o n o f hyperglycaemia. 5 C-H-BG syndrome is a rare clinical scenario that was firstly reported in 1960. 6 Ever since, it has become more recognised and many more cases have reported worldwide. Metabolic disease such as hyperglycaemic hyperosmolar state as illustrated in this case, is among the causes associated with it. Diagnosis is typically made based on the clinical presentation of the choreiotic or ballistic involuntary movement of one side of the body, with marked hyperglycaemia and absence of ketoacidosis. In the setting of emergency department, other more sinister differentials must also be considered such as intracranial haemorrhage, stroke, neoplastic disorders or thyrotoxicosis before the diagnosis of C-H-BG hyperglycaemia can be made.
Plain CT of the brain is an immensely important diagnostic tool, to rule out other possible causes as well as to support the diagnosis of C-H-BG syndrome. The presence of hyperdensity lesion in the left putamen (basal ganglia) region as illustrated in the case is a classical CT finding of hemichorea-hemiballismus nonketotic hyperglycaemia cases. Important features to differentiate C-H-BG syndrome from haemorrhage includes the absence of any mass effect, oedema or volume loss in the CT as well as sparing of the internal capsule in the former. 1 In some cases, CT findings maybe normal but positive findings at the basal ganglia may be shown in MRI. 7 In clinical practice, CT brain should still be performed in patients who present with acute episodes of abnormal movement to rule out other pathologies particularly haemorrhages.
Although the incidence is low, it must not be missed. Any patients presenting to ED with abnormal limb movement should be investigated for possible C-H-BG syndrome, simply by point-of-care glucometer. This illustrated case is classical to this syndrome. Furthermore, history of poorly controlled diabetes in an elderly patient supports the diagnosis. Lee et al, reported based on a study of 25 C-H-BG syndrome patients in Korea that all the patients had median age of 73 years, female, and median HbA1c of 13.5%. 8 These characteristics are perhaps the pre-requisite of this condition and should raise suspicion of the attending physician of C-H-BG syndrome. However, CT brain findings was positive only in 56% of cases and 2 patients had DKA (diabetic ketoacidosis). 8 In other words, absence of CT findings does not rule out the diagnosis, and C-H-BG syndrome is not exclusively seen in non-ketotic hyperglycaemia. Thence, all patients who present to the emergency department with hemichorea-hemiballsimus features, should be investigated for C-H-BG syndrome. The diagnosis is not difficult to be established, as hyperglycaemia being the main criteria along with the abnormal limb movement. In centres where the facility is available, CT brain should be performed as it is a sensitive tool to rule out other possible causes with good specificity to aid in establishing the diagnosis of C-H-BG syndrome.
Conclusion
In conclusion, history of poorly controlled diabetes among elderly females who present with choreiotic or ballistic movement of the limbs, strongly suggest C-H-BG syndrome. HHS or DKA can complicate the management and increase morbidity associated with this condition. Early recognition and early correction of hyperglycaemia is the key in reversing the distressfulbut-otherwise-benign hemichorea-hemiballismus in C-H-BG syndrome.
